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Abstract
· AIM:Tocompareandevaluatethephacoemulsification
parametersandpostoperativeendothelialcellchangesof
twodifferentphacoemulsificationmachines,eachwith
differentmodes,butalsotoassesstherelationship
betweenpostoperativeendothelialcelllossandthe
phacoemulsificationparameters,aswellastheother
factorsinbothgroups.
· METHODS:Thisprospectiveobservationalstudywas
comprised of consecutive eligible cataract patients
operatedwithphacoemulsificationtechniqueperformed
by the same surgeon using either a WHITESTAR
SignatureEllipsFX(transversal,group1)orInfinitiOZil
IP(torsional,group2)machine.
· RESULTS:Thestudyincluded86patients.Baseline
characteristicsinthegroupsweresimilar.Themedian
nuclearsclerosisgradewas3(2-4)inthefirstgroupand
2(2-4)inthesecondgroup( =0.265).Bothgroupshad
similarphacoemulsificationneedletimes(group1:60.63依
36s;group2:55.98依30s; =0.789).Thepercentageof
endothelialcellloss30daftersurgeryrangedfrom3%to
15%withamedianof7%ingroup1,andfrom2%to
13%withamedianof6%ingroup2;however,therewas
nostatisticallysignificantdifferencebetweenthegroups
( =0.407).Hexagonality(=0.794)andthecoefficientof
variation (CV; =0.142)didnotdiffersignificantly
betweenthegroupsbeforeand30daftersurgery.A
significantpositivecorrelationwasfoundbetweenthe
endothelialcelllossandnuclearsclerosisgrade(group
1: <0.001;group2: <0.001)andbetweenthe
endothelialcelllossandaverage phacoemulsification
power(group1: =0.007;group2: =0.008).
· CONCLUSION:Bothofthesemachineswereefficient,
withsimilarendothelialcellloss.Thisendothelialcell
losswasrelatedtotheincreasednuclearsclerosisgrade
andincreasedphacoemulsificationpower.
· KEYWORDS: endothelialcellchanges;transversal;
torsional;phacoemulsification
DOI:10.3980/j.issn.2222-3959.2014.05.15
Ata鬤 M,DemircanS,KaratepeHa鬤ha鬤 AS,G 俟 lhanA,Zarars覦zG.
Comparisonofcornealendothelialchangesfollowing
phacoemulsificationwithtransversalandtorsionalphacoemulsification
machines. 2014;7(5):822-827
INTRODUCTION
T
oday,cataractisstilloneofthemostimportanttreatable
causesofblindnessworldwide.Phacoemulsificationis
currentlythemostcommonlyusedprocedureforcataract
extraction
[1-3].Ultrasound(US)powerrequiredfortraditional
orlongitudinalphacoemulsification(phaco)continuestobea
riskfactorforendothelialcelllossandtissuedamage.
ModernphacotechnologyaimedtoreduceUSpowerand
improveefficiency
[4].Overthelastfewyears,themain
purposeofthissurgeryhasbeenreductionofultrasound
energytoprotecttheendothelialcellsofcornea.Inorderto
reducetheamountofultrasoundenergyneeded,several
techniquessuchaspowermodulations(pulse,burst,
multiburse),improvedpumpsystems,differentdisassembling
techniqueslikequickchop,andalsoseveralinfusionsystems
havebeendeveloped
[5,6].
Conventionalphacosurgery,inwhichthephacotipvibrates
backandforthmovementtoemulsifyandaspiratethelens
material, useslongitudinaltechnology,inwhichthe
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movementofthephacotippushesnuclearfragmentsaway
witheachforwardstroke,andsocanresultindecreased
cuttingefficiency.
InanattempttoincreaseUSefficiencyduringphacocataract
surgery,transversalandtorsionalphacotechnologieswere
introduced
[7-10].Themaindifferencebetweenthesemachines
andtheconventionalphacosystemsisthemechanismof
energydeliverydrivingthemovementprofileoftheneedle
tip.WhiteStarSignatureElips-FX(AbbottMedicalOptics,
Inc.,USA)usestransversaltechnology,inwhichastraightor
curvedneedletipvibratingat38kHzcanbeusedtogenerate
side-to-sideaswell aslongitudinalmovement.
Infiniti-OZil-IP(AlconLaboratories,Inc.,FortWorth,TX,
USA)usestorsionaltecnology,inwhichacurvedneedletip
vibratingat32kHzgeneratesoscilalatingrotaryand
side-to-sidemovement.Thelateraltipmovementoftorsional
phaco,whilemovinginbothdirectionswithoutarepellent
force,shearsthelensmaterial.Thistechnologyrepresentsa
significantimprovementintheemulsifyingefficiencyofUS
duringphaco
[11-14].
Existingstudiesareknowntohaveexperimentallycompared
torsionalandtransversalphacosystemsintermsofvacuum,
surge,andthermaleffect.Therearelimitedstudies,interms
ofcornealendothelialchanges,tocomparetorsionalwith
transversalphaco.
Ourstudy,byevaluatingtheirintraoperativeparameters,
comparedpostoperativecornealchangesofthese2different
phacoemulsificationmachines.
SUBJECTSANDMETHODS
Thisprospectiveobservationalstudyincluded86consecutive
cataractouseyesof86patientsundergoingcataractsurgery
througha2.8mmcornealincision.Initially,weincluded60
patientsforeachgroup;however,becauseofthefactthatthe
patientswhodidnotobeytheregularfollowupwere
excluded,only35patientsingroup1(transversal,group1)
and51ingroup2(torsional,group2)wereincludedthe
study.Allsurgerieswereperformedbythesamesurgeon
(SD)atKayseriTrainingandResearchHospitalbetween
October2012andDecember2012.Ourstudywasconducted
withtheapprovaloftheethicalcommitteeofErciyes
UniversityFacultyofMedicine.Allstudyproceedingswere
inaccordancewiththeprinciplesofHelsinki.Informed
consentwasobtainedfromallpatientsenrolledinthestudy.
Thenuclearorcorticonuclearsclerosisgradewasdetermined
ItoIVaccordingtotheLensOpacitiesClassificationSystem
II (LOCS).Inclusioncriteriawerepatients50yofageor
olderandthepresenceofasenilenuclearcataract.
Preoperativeexclusioncriteriaincluded:coexistingocular
disease(ocularsurface,corneal,orretinaldiseases)orhistory
of trauma/surgery/inflammation,pseudoexfoliation,poor
papillarydilatation,endothelialcellcount(ECC)lessthan
1500cells/mm,andcornealdystrophies.Intraoperative
exclusioncriteriaincluded:complicatedsurgeries;for
example,posteriorcapsuletearandzonulardialysis.
Preoperatively,acompleteocularexaminationand
noncontactintraocularlens(IOL)powercalculation(IOL
master)wereperformed.Pachymetrymeasurements[central
cornealthickness(CCT)]withacornealtopographymachine
(Pentacam, OCULUSOptikgerateGmbH,Wetzlar,
Germany)andECCwithnoncontactspecularmicroscopy
(SP3000P, Topcon)were performedpreoperatively
(CCT-preandECC-pre)andpostoperativelyonthefirstday
(CCT-post-1andECC-post-1)andonemonth(CCT-post-30
andECC-post-30)aftersurgery.Cornealendothelialanalysis
includedthemeasurementsoftheendothelialcelldensity
(ECD),thecoefficientofvariation(CV),hexagonality
(HEX),andendothelialcellloss(ECLoss%)[ECLoss%=
(ECC-pre-ECC-post)/ECC-preX100].
Thepatientswererandomlyassignedtoeitherofthe
machines,WhiteStarSignature 誖 Ellips
TM FX(transversal,
group1)orInfinitiOZilIP(torsional,group2),forthe
surgery.Forthetransversalmachine,group1,chop
parametersweresetasfollows:aspiration,30cc/minlinear;
vacuum,400mmHglinearwithnon-zerostartof250mmHg;
thechamberstabilizationenvironment(CASE)vacuumat
320mmHg;CASEtimeat500ms;thepower,continuous
FX40%linear;bottleheight,100cmaboveeyelevel.A
SignatureFXphacohandpieceand0.9mmflaredcurvedtip
werechosen.Asforthetorsionalmachine,group2,chop
parametersweresetasfollows:aspiration,32cc/minlinear;
vacuum,400mmHgfixed;phacopower,longitudinal0%
andtorsionalamplitude,15to80continuouswithadynamic
riseof3;OzilIPpowerdeliveryoptionwasactivatedto
producea10mslongitudinalphacopulsewhen 90%
vacuumwasreached;bottleheight,100cm.Oziltorsional
handpieceandKelmanstylecurved45°
phacoemulsificationtipareused.Asinfusion,balancedsalt
solution(BSS,AlconLaboratories,Inc.)wasused.
Allsurgerieswereperformedbythesamesurgeon(SD)
undertopicalanesthesia,proparacaineeyedrops(Alcaine
0.5%,Alcon).Astandardclearcorneal(atthesteep
meridian)incisionwasperformedusinga2.8mmClearCut
blade(AlconLaboratories).Oneortwosideports180°
apartwerecreatedwitha1.0mmClearCutblade.A
dispersiveophthalmicviscosurgicaldevice (OVD),sodium
hyaluronate3.0%:chondroitinsulfate4.0%(Viscoat 誖 ,
Alcon Laboratories)was injectedintotheanterior
chamberandthenacurvilinearrhexisof5-5.5mmwas
performed.Afterhydrodissection,nucleusdisassemblywas
startedusingthequick-choptechnique,impalingthecurved
phaco-tipinthecentralpartofthenucleus(1-1.5mm).This
wasfollowedbycorticalclean-upusingeithercoaxialor
bimanualI/Ahandpiecesandthecapsularbagwasexpanded
withcohesiveOVDsodiumhyaluronate1.0%(Provisc誖 ,
823AlconLaboratories,Inc.)followedbyAcrysof(Acrysof,
SN60AT, AlconLaboratories,Inc.) posteriorchamber
intraocularlensinsertionusingaMonarchIIIinjectorand
C-cartridgesystem(AlconLaboratories).Thiswasfollowed
bysubsequentremovalofOVDandhydrationofthewound
andsideports.
Intracameralmoxifloxacinwasgivenattheendofeach
surgery.Allthepatientswereadministeredtheroutine
postoperativetreatmentasfollows:Postoperativeregimen
includedcorticosteroiddrops(prednisoloneacetate1.5%,
Pred Forte;Allergan) and antibiotics8timesaday
(moxifloxacin0.5%,Vigamox;Alcon),whichweregradually
taperedanddiscontinuedafter1mo.Patientswerealso
evaluatedduringthefollow-upat1d,1wkand1moafter
surgery.Notonlydidweperformtheroutineexamination,
butweevaluatedthecornealendotheliumandpachymetry
dataat1dandonemonthaftersurgery,aswell.The
parametersonthescreensofmachinescalculated
automaticallyattheendofthesurgerywererecorded.
Statistical Analysis Shapiro-Wilk'stestwasused.
Histogramandq-qplotswereexaminedtoassessthedata
normality.Tocomparethedifferencesbetweendevices,
independentsamples testwasusedfornormaldistributed
variablesandMannWhitney testswasusedfornon-normal
distributeddata.Forcomparisonofcontinuousvariablesin
eachgroupovertime,Friedmananalysiswasusedfollowed
byaSiegel-Castellanmultiplecomparisontest.Spearman's
testwasusedforcorrelationanalysis.Valuesareexpressed
as (%),mean依SDormedian(25
th-75
th percentiles).Analyses
wereconductedusingR2.15.3(www.r-project.org)software
with <0.05beingstatisticallysignificant.
RESULTS
Thestudyincluded86patients,with35eyesingroup1
(transversal,group1)and51eyesingroup2(torsional,
group2).Thebaselinecharacteristicsofthegroupswere
similar,andthemeanagesofthepatientswere66.11依8.91y
and68.65依9.67y( =0.493)ingroups1and2,respectively.
Themeannuclearsclerosisgradeswere2.7依1.43inthefirst
groupand2.61依1.20inthesecondgroup ( =0.265).The
preoperativemeanbestcorrectedvisualacuitieswere0.16依0.14
inthefirstgroupand0.15± 0.12inthesecondgroup( =0.367),
andpostoperativemeanbestcorrectedvisualacuitieswere
0.89依0.11inthefirstgroupand0.91依0.09inthesecond
group(=0.295).Preoperativeintraocularpressureswere
16.74依2.95inthefirstgroupand15.85± 3.15inthesecond
group( =0.483),andthepostoperativeintraocularpressures
were15.86依3.45mmHginthefirstgroupand14.92依2.78
mmHginthesecondgroup(=0.497).Bothofthegroups
hadsimilarphacoemulsificationneedletimes (group1:
60.63依36.04s;group2:55.98依29.78s; =0.789).
Ingroup1,theaverageultrasound(U/S)power,thetotal
phacoemulsificationtime,andtheeffective
phacoemulsificationtime (EPT)usingEFX,denotingthe
amountofultrasounddeliverednotonlybytransversal
motionbutalsobylongitudinalmotion,wereanalyzed.The
EFXwasroughlytheEPTwithaspecificcoefficientforthe
transversalmovementexpressedinseconds.
Ingroup2,theU/Stotalequivalentpowerinposition3,
cumulativedissipatedenergy(CDE),U/Stotaltime,average
phacoemulsificationpower,torsionaltime,averagetorsional
amplitude,averagetorsionalamplitudeinposition3,
equivalentaverageinposition3,aspirationtime,and
estimatedfluidused(BSSvolume)wereanalyzed.
Thepercentageofendothelialcellloss30daftersurgery
rangedfrom3%to15%,withamedianof7%ingroup1and
from2%to13%withamedianof6%ingroup2;however,
therewasnostatisticallysignificantdifferencebetweenthe
twogroups( =0.407)(Figure1).Likewise,hexagonality
( =0.794)andthecoefficientofvariation(CV; =0.142)
didnotdiffersignificantlybetweenthegroupsbeforesurgery
andat30daftersurgery.However,wefoundlesschangesin
theCCTmeasuredbeforesurgeryandat30daftersurgeryin
thetorsionalgroup( =0.022).
Inthispaper,asignificantdifferencewasobservedinthe
meanofthecentralcornealthicknessat1dandat0-30d
post-operation (Table1).Additionally,differenceswere
observedintheHEX(%)at1dpostoperation.
Figure1Scatterdiagramofpostoperativeendothelialcellsin
relationtopreoperativevaluesinthetwogroups Asignificant
positivecorrelationwasfoundbetweentheendothelialcelllossand
nuclearsclerosisgrade(group1: <0.001;group2: <0.001),
andtheendothelialcelllossassociatedwiththephacoemulsification
parametersingroup1andgroup2.Anegativecorrelationbetween
theendothelialcelllossandEFX(rho=-0.385; =0.022)and
averagephacoemulsificationpower(rho=-0.446; =0.007)was
foundingroup1,andnegativecorrelationsbetweentheendothelial
celllossandCDE(rho=-0.331; =0.028),U/Stotaltime
(rho=-0.307; =0.043),averagephacoemulsificationpower(rho=
-0.396; =0.008),torsionaltime (rho=-0.473; =0.001),average
torsionalamplitude (rho=-0.319; =0.035),andBSSvolume
(rho=-0.446; =0.002)werefoundingroup2.
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DISCUSSION
Transversalandtorsionaltechnologieswerepurportedtobe
moreeffectiveandsafersurgeriesthanthelongitudinal
systems.Whitestartecnologyshortenedthepulse'sduration
tosignificantlyincreasethefrequencyofultrasoundpulses.
Thisallowedustodecreasethedutycycleproduced;thus,
thecumulativeultrasoundtimewassignificantlyreduced.
Thesechangesaffectedtheproductionofheatandtotal
ultrasoundenergydeliveredbythephacotip,andthey
practicallyeliminatedtheriskofwoundburn.TheOZil
handpiecereplacedtheaxialmovementsofatraditional
phaconeedlewiththesidewaysoscillationofabentKelman
tip,whichshowedthateliminatinglongitudinalrepelling
forcesatthe phacotip dramatically, improvedthe
followabilityandreducedthechatterofthefragments
[7-10].
Wehavealreadyevaluatedbothofthesephacoemulsification
machinestobeeffectiveandsafe.Havingprecisefluidic
controlsystems,theWhitestarSignatureEllipsFX,more
activelymonitoringthepressureintheaspirationline,andits
motorrespondingmorerapidlytoreacttoanychangesinthat
pressure,likesystem'sCASEsoftware,canautomatically
adjustthefluidforthebestbalanceofefficacyandsafety,
whichdoesnotrequirepostocclusionsurge.
TheInfiniti-OzilIPhasFluidicManagementSystem,which
controlsthefluidicenvironmentbetterbecauseofthetubing's
reducedcompliance,sowecanhavefinercontrolofthe
fluidicparametersandlessefficientlowerultrasoundsettings
andlowervacuumparameters.Becausethesetwomachines
haveadvanced-fluidcontrolsystem,lessfluidturbulenceand
surgewillemerge,whichwillresultinlessendothelialcell
loss.
However,becauseofthedifferentalgorithmsofthetwo
machines,theycouldnotbecomparedintermsofthe
intraoperativephacoemulsificationparameters,suchasthe
effectivephacoemulsificationtime,cumulativedissipated
energy,andtheamountofBSSutilized.Theonlycomparable
Table 1 Variables preoperatively, and at 1 and 30d postoperatively. Changes before and after 1d (0
and before and after 30d (0-30) are shown 
Variability  Group1 (n=35)  Group 2 (n=51)  P 
CCT (mm)       
 pre  544.5 (512.5-553.5)  524 (494-557)  0.336 
 post1  587 (564-712)  563 (534-627)  0.019 
 post30  540 (530.5-560.5)  522 (515-549)  0.221 
 0-1  0.1 (0.03-0.26)  0.07 (0.04-0.13)  0.263 
 0-30  0.01 (0-0.04)  -0.01 [(-0.02)- 0.01)]  0.022 
ECD (cell/mm²)       
 pre  2327 (2163-2594)  2392 (2173-2575)  0.847 
 post1  2211 (1880-2369)  2203 (2056-2509)  0.408 
 post30  2120 (1888-2430)  2178 (1857-2370)  0.925 
 0-1  -0.05 [(-0.10)-(-0.01)]  -0.04 [(-0.13)-(-0.01)]  0.704 
 0-30  -0.07 [(-0.15)-(-0.03)]  -0.06 [(-0.13)-(-0.02)]  0.407 
CV       
 pre  0.37 (0.34-0.43)  0.40 (0.36-0.44)  0.069 
 post1  0.38 (0.35-0.43)  0.43 (0.37-0.45)  0.164 
 post30  0.41 (0.34-0.42)  0.36 (0.34-0.38)  0.134 
 0-1  0.00 [(-0.07)- 0.08)]  0.00 [(-0.11)-0.19)]  0.706 
 0-30  0.00 [(-0.08)- 0.09)]  - 0.09 [(-0.20)-0.06)]  0.142 
HEX (%)       
 pre  51 (41-55)  46.5 (39-54)  0.241 
 post1  49.5 (36-56.5)  40 (37-46)  0.079 
 post30  54 (39-60)  50 (40-54)  0.258 
 0-1  0.03 [(-0.22)- 0.26)]  - 0.19 [(-0.33)-0.04)]  0.044 
 0-30  0.07 [(-0.09)- 0.11)]  0.13 [(-0.20)-0.54)]  0.794 
ECLoss (%)        
 0-1  5% (1%-10%)  4% (1%-13%)  0.704 
 0-30  7% (3%-15%)  6% (2%-13%)  0.407 
Values are expressed as median (25
th-75
th percentiles); CCT: Central corneal thickness (mm); 
ECD: Endothelial cell density (cell/mm²); CV: Coefficient of variation; HEX: Hexagonality (%); 
ECLoss: Endothelial cell loss (%); pre: Preoperative measurement; post1: Measurement 1d after 
surgery; post30: Measurement 30d after surgery; 0-1: The difference between preoperative and 
postoperative day 1 measurements; 0-30: The difference between preoperative and postoperative 
days 30 measurements. 
825featureofthemachineswasthephacoemulsificationneedle
time.Thus,incomparingtheefficacyandsafetyofthetwo
machines,insteadoftheintraoperativeparameters,we
examinedcornealandendothelialcells,whichwereclinically
consideredtobemoreimportant,andcomparedthese
measurements.
Inbothofthegroupsitwasfoundthattherewasasimilar
phacoemulsificationneedletimeonthesamenuclear
sclerosisgradesbythesamesurgeon.Themeanendothelial
celllosseswere7%and6%ingroups1and2,respectively.
Theendothelialcelllossaftertorsionalphacoemulsification
wasfoundtobe5.12%依4.48%inmoderatecataractsand
24.02%依20.04%inhardcataractsbyKim
[15] and7.2%依
4.6%byReuschel
[8].Thisdifferenceinmeasurements
variedbetweenstudies,dependingonthehardnessofthe
cataract.
Theaimofthisstudywastoexaminetwodifferentmachines
usingtwodifferenttechniques,anddemonstratetheir
possibleeffectsonpostoperativeendothelialcelllossin
cataractcaseswithsimilarnuclearsclerosis.Consequently,
wedeterminedthatthetwomachinesshowedsimilareffects
onendothelialcellloss,andthedistinctionbetweenthe
machinesmadenodifferenceforthecataractcaseshaving
similarnuclearsclerosis.
Postoperativecornealthicknessandedemaweresuggestedto
beeffectivemeasurementsofsurgicallyinducedendothelial
damage,buttheseareindirectmethodstopredictendothelial
changes
[16].Thecentralcornealthickness(CCT)isconsidered
tobeareliablemeasureofatransientcornealedema.Inthis
paper,asignificantdifferencewasobservedinthemeanof
thecentralcornealthicknessat1dpost-surgeryandthe
results0-30dlater.Weobservedlesschangesincorneal
thicknessmeasuredbeforesurgeryandat30daftersurgeryin
thetorsionalgroup.Thisresultsuggestedthatatransient
cornealedemamaybemoreprominentinthetransversal
groupthaninthetorsionalgroup,oritcouldberelatedtothe
preoperativedifferencesinCCTvalues,andnotbeofclinical
importance.
Ventura
[16] comparedthecornealthicknessand
endothelialdensitybeforeandaftercataractsurgery,and
showedthattheendothelialcellnumericaldensitywithinthe
physiologicalrangewasnotcorrelatedwiththecentral
cornealthickness.Accordingtothisstudy,cornealcell
depletionisnotreflectedincornealthicknessmeasurements
untiltherehasbeenasubstantiallossofcornealendothelial
cells.
ChristakisandBraga-Mele
[7] foundresultssimilartooursin
thecentralcornealthicknesschanges.Theycomparedthree
phacoemulsificationmechanisms(longitudinal,transversal,
andtorsional)andthetorsionalgroupinthisstudyhadthe
smallestincreaseincornealthickness.
Inadditiontothemeasurementofcornealthickness,we
evaluatedthecornealendotheliumbyspecularmicroscopy,
which,comparedtootherstudies,canbeconsideredtobethe
mostdistinctivefeatureofourstudy.Itisclearthat
evaluatingendothelialcellswithadirectmethod(like
specularmicroscopy)ratherthananindirectmeasurementof
cornealthicknessismorevaluable.
Somespecularmicroscopyparametersareendothelialcell
density,hexagonality,andthecoefficientofvariation.
Hexagonalityisthepercentageofregularhexagonalcellsto
thetotalnumberofcellswithdifferentmorphologies,andit
shouldbe100%foranidealcornealendothelium.However,
forahealthycornea,hexagonalityisgenerallybestmeasured
at60%-70%.Intheearlypostoperativeperiod,while
hexagonalityincreases,ECC,thenumberofcellspermm,
beginstodecrease.Andendothelialpumpfunctionsinthe
damagedregionsgenerallyimprovewithinaperiodof14d.
Thecoefficientofvariationshowedanobjectiveparameterto
evaluatethevariabilitybetweencellareas.Thenormalvalue
must beunder30%
[17].Theendothelialcellsare
nonreplicating,whichiswhytheenlargementandmigration
ofresidualcellscompensateinareasofendothelialcellloss
[18-20].
Aninterestingpointofourstudywasthattheendothelialcell
changeswerenotdifferentbetweenthegroups.The
percentages of postoperativeendothelialcellloss,
hexagonality,andthecoefficientofvariationdidnotdiffer
significantlybetweenthegroupsbeforeand30daftersurgery.
Onlyinhexagonalitywasthereasignificantdifference
betweenbeforeand1daftersurgery.Weassumedthatthe
differencecamefromthelocalpost-surgicalinflammatory
cornealchangesresultingintissuestress;however,afterthe
periodofrecovery,thedifferencedisappearedbetweenthe
groups.
Asignificantpositivecorrelationwasfoundbetweenthe
endothelialcelllossandnuclearsclerosisgrade,andbetween
theendothelialcelllossandphacoemulsificationpowerand
time.SimilarresultswereobtainedinthestudiesofMahdy
[21] andAssafandRoshdy
[22].Mahdy 's
[21] study
revealedthattherewasarelativelywiderangeofendothelial
celllossthatincreasedwiththeincreasinggradeofnuclear
hardness,anditrevealedthatthehighcumulativedissipated
energyand largevolumeofBSS used during
phacoemulsificationwasassociatedwithahighendothelial
cellloss.
Insummary,ourstudycomparedthereliabilityoftwo
phacoemulsificationmachines,bothofwhichwerefoundto
besafetoperformcataractsurgerysincetheybothcaused
minimalcornealandendothelialchanges.Therewasa
statisticallysignificantdifferenceinthecentralcorneal
thicknessbetweenthesemachines,butthedirectmethod,
namelyspecularmicroscopy,wasmoremeaningfulfor
evaluatingthedamage,andwefoundnodifferenceinthe
parametersoftheendothelialcellsbetweenthesemachines.
Postoperativeendothelialcellchanges
826陨灶贼允韵责澡贼澡葬造皂燥造熏灾燥造援 7熏晕燥援 5熏 Oct.18, 圆园14 www.IJO.cn
栽藻造押8629原愿圆圆源缘员苑圆 8629-82210956 耘皂葬蚤造押ijopress岳员远猿援糟燥皂
Bothofthesemachineswereefficient,withsimilar
endothelialcellloss.Thisendothelialcellloss,onwhichthe
phacoemulsificationmachinetypehadnoeffect,wasrelated
totheincreasednuclearsclerosisgradeandincreased
phacoemulsificationpower.
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